Synthesis of the star polymer with stickers was based on a literature by Kamada et al. (Macromolecules 2010, 43, 4133-4139) , Ref. 39 in the paper. The reaction procedures, schematically shown below (as in Ref. 39) were followed exactly except for the initiator. Methyl 2-bromopropionate (MBrP) was used instead of ethyl 2-bromopropionate (EBrP). Figure S1 : Schematic of the synthesis procedure
In the first step, the MBrP initiated the crosslinking of EGDA (1:2 molar ratio), yielding a highly crosslinked nanogel core with ATRP initiators on the surface. Unlike well-defined cores (e.g., chlorosilane cored used in anionic synthesis of stars by Roovers, Fetters, Hadjichristidis and others), the crosslinked core size and the accessible number of initiators are represented by average numbers. Also, a core can swell to some degree in solution. We anticipate that a core consists of 8 to 13 accessible Br initiating sites and 26 EGDA linking units.
Assuming that each bromine in the MBrP initiated one arm (100% initiation efficiency), the average DP of the arm were estimated from the target DP, i.e. initial molar ratio of monomer to alkyl bromide (300) and the 1 H NMR monomer conversion (43%) to be 130 (Mn = 1.66 × 10 4 ).
The number average molecular weight of the star was determined by THF GPC multi-angle light scattering to be 2.14 × 10 5 with a dispersity of 1.24, and by THF GPC (dRI) with a dispersity of 2.02. Therefore, the average number of arms was estimated to be 13. The average core molecular weight (MW) of was estimated to be 6600. Note that the 100% initiation efficiency assumption here may lead to an underestimation of the length of the arms and an overestimation of the number S2 of arms. In Ref. 39 the initiation efficiency was calculated to be 59%, based on the MW of star and MW of the arms (the residual peak from the unbound initiator generating unbound arms). If we assume the same initiation efficiency, the number of arms will become 8 and the DP of the arms will become 215. However, in our system, as both the initiator (MBrP vs EBrP) and the core (6600 vs ≥ 20,300) were smaller than those reported in Ref. 39, we expect the actual average number and average DP of the arms could be in the range 8-13 and 130-215, respectively. We will use here assumption of 13 arms and DP=130 and discuss possible issues associated with dispersity and other sources of uncertainties. Figure S9: G (blue squares), G (blue circles) at 30
Molecular Characteristics
• C as functions of frequency ω during the equilibration step prior to the LVE measurement for the treated (pressed at 120
• C) SS3 sample.
